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PREFACE

The rockets described in this report are pertinent to the
project designated by the War Department Liaison Officer as
0D-170 and to the project designated by the Navy Department
Liaison Officer as N0-252. Engineering of the metal components
and production of test models were performed by the Budd Wheel
Company. Most of the testing was done at the Jet Propulsion
Research Laboratory, Indian Head, Maryland. This work was
under the supervision of Section H, National Defense Research
Committee. When the laboratory operations of Section H were
transferred to Cumberland, Maryland, the testing was done by
the Allegany Ballistlcs Laboratory. This laboratory was oper-
ated for Section H by The George Washington Unilversity under
contract OEMsr-273. All of the testing work is described in
the final report by the Allegany Ballistics Laboratory ("Rocket
Flares", 0.S.R.D. 5778). This project was referred to in
their files as W-50.

This document contains information affecting
the National Defense of the United States
within the meaning of the Espionage Act, 50
U.S.C. 31 and 32, Its transmission or the
revelation of its contents in any manner te
an unauthorized person is prohibited by law,

Confidential
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ABSTRACT

Three Rocket Flare models were engineered and manufactured
for Section H, Division 3, of the National Defense Research
Committee, by the Budd Wheel Company. These were known as
the IF3-M1, IF3-M2, and IF3-M3 models. All were 3}" dia-
meter inductively heat-treated rocket motors. The heads
were of two sizes and contained a black powder charge which
at the proper time expelled the Navy parachute flare from

the rocket.




INTRODUCTION

In the fall of 1942 the project of developing a rocket motor
for propelling a Naval parachute flare was undertaken by Sec-
tion H of Division A of the National Defense Research Committee.
The purpose of this development was to provide a means of sil-
houetting a submarine or vessel on the water's surface. The
Budd Wheel Co. was requested to design and construct the test
models.

IF3-M1 Flare Rocket

The orlginal conception of this rocket is illustrated in the
Indian Head Jet Propulsion Research Laboratory Drawing 146
dated September 14, 1942, see page 11. The subsequent designs
developed conformed fundamentally to this proposal. This draw-
ing shows:

1. In the front of the rocket is a 2-1/2" outer diameter
casing which contains a Navy parachute flare.

2. Propelling the flare is a 33" rocket with integral
Venturi. For stability of flight, a folding fin
assembly is attached to the end of the rocket.

3. The flare casing and the rocket chamber are joined
together by means of a threaded adaptor.

4. In order to provide a time delay between the igni-
tion of the rocket powder and the ignition of the
flare expulsion charge, a powder train 1s incor-
porated between the rocket chamber and the flare
container,

5. Electrical squlb ignition i1s at the front of the
rocket propulsion charge. Contacts are provided by
a tapered plug similar to that used in the Army T-22
rocket.

. 6. The rocket chamber was specified by the National
Defense Research Committee to be capable of with-
standing 6000 p.s.i. internal pressure. 81 mm hot
rolled trench mortar tubing was available and in
order to meet the pressure specification, the roc-
ket tube was heat-treated. The method of manufac-
ture of this rocket chamber was similar to that of
the T-5 and T-6 3-1/4" Ordnance Rockets, and the
details are reported in Budd Wheel Company's Inves-
tigation #M-2, a final report on Ordnance Contract
under date of January 21, 1944. The critical points
of consideration in the production of these chambers,
as well as any other heat-treated and machined roc-
ket chambers, are:



a. Where the body wall is heat-treated before
hot Venturi forming then the heat for form-
ing the Venturi must not be allowed to ex-
tend into the full body diameter section;
otherwise, a weakened annealed band occurs
in the rocket body.

b. The body must be properly stress-relieved
after cold working operations. In this roc-
ket this operation was necessary after shrink-
ing in the upset end of the tube.

¢c. The annealed band for the safety groove must
be correctly positioned so that the subse-
quent machining of the safety groove is at
the weakened section. ‘

Indian Head Drawing 146 was submitted to the Budd Wheel Com-
pany for design proposal and study by Dr. C. N. Hickman shortly
after its completion. At that time, Budd Wheel Company was
being engaged by the Ordnance Department to develop thelr 3-1/4"
T-5 and T-6 experimental rockets and it was thought that by en-
gineering compromise a propulsion motor could be developed for
all three rockets. With this in mind, in January of 1943 lay-
outs were made by the Budd Wheel Company in an effort to combine
the specifications for all three rocket chambers.

In the production of the T-5 and T-6 3-1/4" Ordnance rocket
chambers, the design had, in order to keep weight to a minimum,
incorporated a .093" chamber wall thickness, This was found im-
practical in production because of the excessive warpage that re-
sulted from the heat treat process. Therefore, the Budd Wheel
Company suggested to the National Defense Research Committee that
a .125" rocket chamber wall thickness be allowed in their model.
This was agreed upon and it became the basis of design for the
ensuing 3-1/4" flare rocket chamber. The first 50 samples of
this model rocket were produced according to Budd Wheel Drawing
47087 as shown on pages 14 and 15. Also, see Photographs 1 and

2 on pages 21 and 22. Drawing 47087 followed substantially the
original design as outlined in the description of Indian Head
Drawing 146. From an engineering viewpoint 1t was refined by
the Budd Wheel Company, in that:

(1) The threaded end of the rocket chamber was upset to
provide the same strength in the threaded joint as
in the body itself.

(2) The powder was supported on an integral trap a&ssembly
supported from a machined ledge in the upset section
instead of by the individual worm head wires as shown
in the Indian Head Drawing.

(3) The flare and delay traih were revised upon engineer-
ing consultation between Dr. A. Kossiakoff of the




e

National Defense Research Committee and the Naval
Ordnance Plant of Baldwin, Long Island, New York.
Details of the flare design are shown in Navy sketch

64426 on page 12.

(4) The safety groove was provided in the upset section
of the rocket chamber instead of at the rear of the
chamber as shown in the Indian Head Drawing.

After approval of the drawings approximately 300 samples were
produced and delivered for tests in March through May of 1943.
After the testing of this initial experimental production, a
re-interest was shown in this project by the Services. There-
fore, 826 additional assemblies were ordered and these were de-
livered from October 23, 1943 to March 6, 1944. Differences
between this production and the prior production of these flare
rockets were of a minor order and therefore are not embodied

in this report.

F3-M2 Flare Rocket

Twenty-five 3-1/4" rocket assemblies were produced in October
1942, conforming to Drawing 50196, page 18. It will be noted
that this assembly is identical to the IF3-M1 model already
described except that the flare case on the IF3-M2 is 3-1/4"
outside diameter instead of 2-1/2". This provided room enough
for a larger Navy flare with approximately twice the candle-
power of the IF3-M1l model. Drawing 50061 is the sub-assembly
of the casing and nose and is shown on page 17. See Photo-
graphs 3 and 4 on pages 23 and 24.

- Flare cke

This 3-1/4" rocket flare was identical to the IF3-M2 model
except that no trap system was originally required. Conse-
quently the chamber did not incorporate an upset shoulder for
support of a trap plate. The chamber is illustrated on Draw-
ing 51076, page 19. After the chambers were built, however,
the Budd Wheel Company was requested to add a special powder
trap. The special trap consisted of a three legged spider
which was welded inside of the chamber at the Venturi end to
support the single grain of cast powder, known as the "Alter-
nate Propellent Drawing 51086, page 20, shows the trap in-
stallation.

Sixty of these models were manufactured for experimental pur-
poses and delivered in June 1944. Twenty were made with a

1® diameter Venturi throat, twenty with a 1.09" diameter
throat, and twenty with a 1.18" diameter throat. Photograph
5, page 25, illustrates the completed assembly.



HYDROSTATIC TEST OF 3- " FLARE ROCKETS

During the development and in the production of these rockets,
hydrostatic tests were used to check the chamber strength.
Test 428-A-B is included in this report and is representative
of these tests. (see pages 7 through 10.) It will be observed
in this test that the safety groove failed at 6,600 p.s.1. and
that the body had not failed at 12,000 p.s.i. Other hydro-
static tests applying to these rockets are Budd Wheel Tests
337, 350, 359, 360, 361, 420, 429, ALhh, 445, ATh, 48L, 497,
498, 499, 516, 531, 540, 541, 567, 574, 575, 583, 608 and 620.
These tests are available for reference in the Budd Wheel Com-
pany's Engineering files.

The rockets were subjected to firing tests at the Jet Propulsion
Research Laboratory, Indian Head, Maryland. Results of these
tests are covered in 0.S.R.D. Report 5778, prepared by the
Allegany Ballistics Laboratory.
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APPENDIX

Title

A - Determine Strength of 33" IF3-M1l
Safety Groove

B - Determine Strength of 33" IF3-M1
Chamber

Indian Head
Identification Rocket Flare

U. S. Navy
Rocket Flare

Budd Wheel Company
IF3-M1 Chamber

IF3-M1 Assembly (Issue "Original®
through Issue "P")

IF3-M1 Assembly (Issue mQn)

IF3-M1 Casing and Nose Assembly
IF3-M2 Casing and Nose Assembly
IF3-M2 Assembly

IF3-M3 Chamber

IF3-M3 Ring, Fin and Chamber Assembly

IFS-Ml Rocket Flare Assembly
IF3-M1 Rocket Flare - Half Section
IF3-M2 Rocket Flare Assembly
IF3-M2 Rocket Flare - Half Section
IF3-M3 Rocket Flare Assembly
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PHOTOGRAPH 1

IF3=-il Rocket Flare Assembly
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PHOTOGRAPH 2

IF3-¥1 Rocket Flare - Half
Section
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PHOTOGRAPH &

IF3-l3 Rocket Flare Assembly
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